Force-velocity-length relations in hypertrophic cardiomyopathy: evidence of normal or depressed myocardial contractility.
To assess myocardial contractility in patients with hypertrophic cardiomyopathy (HC), force-velocity-length relations were analyzed during left ventricular (LV) ejection. LV pressure, volume and wall stress data in 15 patients with HC were analyzed and compared with values from 32 normal subjects. Patients with HC had a greater LV mass than did normal subjects (272 versus 96 g/m2, p less than 0.001), elevated LV end-diastolic pressure (17.5 versus 9.8 mm Hg, p less than 0.01) and impaired LV relaxation compared with those of normal subjects. Patients with HC also had a greater ejection fraction (84 +/- 7 versus 74 +/- 8%, p less than 0.01) and mean velocity of shortening than did normal subjects. However, in patients with HC, end-systolic stress (60 +/- 29 versus 187 +/- 61 kdyne/cm2, p less than 0.001) was significantly lower. End-systolic volume and stress data were linearly related in normal subjects (r = 0.88), and values from patients with HC fell either within the lowest part of the 95% confidence interval of this normal relation or outside it in the zone of depressed contractility (11 patients with HC). In addition, the slopes of the relations between end-systolic wall stress and ejection fraction or mean velocity of shortening were abnormal in patients with HC; the slope of the stress-volume trajectory during late ejection was also depressed in 12 patients with HC (average slope 2.6 versus 5.5 kdyne/cm5/m2, p less than 0.001). Thus, there is no evidence of a hypercontractile state in patients with HC; their high values of ejection phase indexes may be explained by a reduction in myocardial afterload.